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??Increases in area and wilderness of abandoned bamboo forests are becoming a serious problem in Gunma Prefecture, 
and clearcutting countermeasures have been deployed using prefectural tax expenditures. Estimation of distribution and 
increasing area of bamboo forests and evaluation of the degree of wilderness of the forests for deciding priority order of 
countermeasures are thus necessary. Therefore, in this study, we comparatively examined the distribution and change of 
bamboo forests between the early 1980s and the present by using vegetation maps and aerial orthoimages. In addition, we 
investigated the stand structure, including living culm density, total (living and dead) culm density, percentage of dead culm, 
and coefﬁ cient of variation (CV) of living culm diameters, for evaluation of the degree of wilderness in four abandoned and 
one managed Phyllostachys bambusoides forests in Gunma Prefecture. The results showed that the area of bamboo forests 
in Gunma Prefecture in the early 1980s was 76.1 ha and that presently was 888.6 ha, indicating an approximately twelve-
fold increase in the forest area. The expansion ratio of bamboo forests was 1.3%/year on average, with expansions occurring 
in areas such as unmanaged artiﬁ cial forests, unmanaged broad-leaved forests, and abandoned farms. Stand structure survey 
indicated that total culm density and the percentage of dead culm in the abandoned forests were considerably higher than 
those observed in the managed forests; moreover, CV of living culm was also larger CV value in the abandoned forests. 
This result suggests that total culm density, percentage of dead culm, and CV of living culm diameters are useful indices for 
evaluating the degree of wilderness of abandoned P. bambusoides forests.
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pubescens Mazel ex Houz.????????????
????????????????? Phyllostachys 









































































































































































???? ?????'? ???????? ?????? ???? ??????
?? ?????'? ???????? ?????? ???? ??????
?? ?????'? ???????? ?????? ???? ??????
?? ?????'? ???????? ?????? ???? ??????

















































ha?????????? 0.96 ha??? 0.23 ha??
? 4.28 ha???????????????????
???? 614.7 ha?????????? 0.91 ha??
? 0.03 ha??? 7.95 ha????????????
???????? 273.8 ha?????????? 0.20 
ha??? 0.01 ha??? 3.23 ha?????????

























?????????? 17,467? /ha?28,622? /ha?





















































??? ???? ????? ????? ?????
??? ???? ????? ????? ?????
??? ??? ????? ????? ?????
??? ??? ???? ???? ?????
??? ??? ???? ???? ?????
??? ???? ???? ???? ?????
???? ??? ???? ???? ?????
???? ??? ???? ???? ?????
??? ??? ???? ???? ?????
???? ??? ???? ???? ?????
??? ??? ???? ???? ?????
????? ??? ???? ???? ?????
???? ??? ???? ???? ?????
??? ??? ??? ??? ?????
??? ??? ??? ??? ?????
??? ??? ??? ??? ?????
??? ??? ??? ??? ?????
??? ??? ??? ??? ?????
??? ??? ??? ??? ?????
??? ??? ??? ??? ?????
??? ??? ??? ??? ?????
??? ??? ??? ??? ?????
???? ??? ??? ??? ?????
??? ??? ??? ??? ?????
??? ??? ??? ??? ?????
??? ??? ??? ??? ?????
??? ??? ??? ??? ?????
??? ??? ??? ??? ?????
??? ??? ??? ??? ?????
???? ??? ??? ??? ?????
??? ??? ??? ??? ?????
??? ??? ??? ??? ?????
??? ??? ??? ??? ?????
???? ??? ??? ???? ?????
??? ??? ??? ???? ?????




















????? ?? ?????? ?????? ???? ??? ???? ???? ??? ???? ???? ???
?? ?????? ?????? ???? ??? ???? ???? ???? ??? ???? ??????
?? ?????? ?????? ???? ??? ???? ???? ??? ??? ????? ?????
??? ?? ?????? ?????? ???? ??? ???? ???? ???? ???? ???? ?????
?? ?????? ?????? ???? ??? ???? ???? ??? ???? ???? ?????
??? ?? ?????? ?????? ???? ??? ???? ??? ??? ???? ???? ????????
?? ?????? ?????? ???? ??? ???? ???? ???? ???? ???? ???????
??? ?? ?????? ?????? ???? ??? ???? ???? ??? ??? ???? ?????






















??? ?? ?????? ?????? ??? ??? ???? ???? ???? ???? ???? ?????































































































































































































































Isagi Y, Kawahara T, Kamo K (1993) Biomass and net 
production on a bamboo Phyllostachys bambusoides 




























QGIS Development Team (2015) QGIS Geographic 




















































































































































































































??? ???? ??? ?? ???? ???




















??? ?????? ?? ???? ??? ????
?????? ???? ???? ?? ????






??? ?????? ?? ??????????????
?????? ??? ??????????????
???? ?????? ?? ?????????????? ?? ????








??? ?????? ??? ?????????????? ?? ????
?????? ?? ?????????????? ??? ????

























































































??? ???? ??? ?? ???? ???








??? ?????? ?? ???? ?? ????
?????? ?? ?????????????? ?? ????
?????? ?? ?????????????? ?? ????
?? ????








???? ?????? ?? ??????????????
?????? ??? ???????????????????
?????? ??? ???????????????????
?????? ?? ???? ?????????????
?????? ?? ???? ????????????????????
?????? ???? ????
?????? ???? ????




?????? ??? ???? ??????????????????????????????????
?????? ??? ????
?????? ?? ???? ????????????????????????????????
?????? ??? ???? ????????????????????????????????





?????? ??? ??????????????????? ??????????????????
?????? ???? ???? ???????????????????????????????
?????? ???? ??????????????????? ??????????????????
?????? ?? ????
??? ?????? ?? ??????????????
?????? ?? ??????????????
















































????? ??? ????? ??? ????? ??? ????? ??? ????? ??? ????? ???
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ????
????? ?? ?? ??
??? ??? ???
????
????? ??? ????? ??? ????? ??? ????? ??? ????? ??? ????? ??? ????? ??? ????? ??? ????? ???
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
??????? ???? ??????? ???? ??????? ???? ??????? ???? ??????? ????
????? ?? ?? ?? ?? ??
??????????? ???









???? ?? ?? ??? ??? ? ?????????? ?
?? ?? ??? ??? ? ????? ?
?? ?? ??? ??? ? ?????????? ?
?? ?? ? ??? ??? ?? ??? ?
?? ? ??? ??? ?? ??? ?
?? ?? ? ??? ??? ?? ?????? ?
?? ? ??? ??? ?? ????? ?
?? ?? ? ??? ??? ?? ????? ?
?? ? ??? ??? ?? ??????????? ?
?? ?? ? ??? ??? ? ????????? ?
?? ? ??? ??? ? ???? ?
???
???
???
???
??
??
???
????????????????
